Changes in mRNA for post-synaptic density-95 (PSD-95) and carboxy-terminal PDZ ligand of neuronal nitric oxide synthase following facial nerve transection.
When the axon of motoneurons is transected, the number of synaptic boutons contacting the cell body is decreased, and the recovery of synapses depends on muscle reinnervation. Post-synaptic density-95 (PSD-95) is a protein which is located at the post-synaptic density (PSD) and it plays a pivotal role in regulating synaptic plasticity and synaptogenesis. In addition, PSD-95 binds with neuronal nitric oxide synthase (nNOS), which is competitively inhibited by carboxy-terminal PDZ ligand of nNOS (CAPON) and, thereby, nNOS activity is thought to be regulated by PSD-95 and CAPON. We investigated the changes in mRNA for PSD-95, CAPON and nNOS in the facial motor nucleus of adult rats following axotomy, by in situ hybridization, in combination with the time course of muscle reinnervation, by retrograde tracing and nNOS protein expression, by examining nicotinamide adenine nucleotide phosphate diaphorase (NADPH-d) activity. Signals of mRNA for PSD-95 and CAPON were initially expressed in the facial motoneurons, transiently decreased following axotomy and gradually recovered to the control level. When reinnervation of the axotomized nerve into muscle was observed, mRNA expression of PSD-95 and CAPON started to recover in the facial motoneurons. It was also found that mRNA and protein expression of nNOS started to increase in the axotomized facial motoneurons just prior to the recovery of mRNA expression of PSD-95 and CAPON. These results suggest that PSD-95 and CAPON are involved in synaptogenesis and/or recovery of synaptic function in motoneurons after axotomy.